During the daily human iron cycle any excess iron is temporarily stored in the liver by ferritin molecules before being cycled back into the body. The molecule consists of a hydrated iron oxide core and an organic shell that facilitates the movement of iron in and out of the core. The work presented here is the first work to characterise human liver ferritin cores in-situ of extracted tissue by using analytical electron microscopy. We present new data using aberration-corrected STEM (SuperSTEM) operating at 100keV in a safe electron dose regime. Data and images show that the ferritin core crystallises predominantly in the ferrihydrite structure, which should only contain Fe 3+ . FIG. 1 shows a HAADF image of individual ferritin cores revealing a polycrystalline structure within each of the individual cores. Our earlier TEM work in both the unstained high iron loaded (haemochromatosis) and normal livers suggests the presence of a low energy Fe 2+ shoulder in the Fe L 3 -edge measured by EELS [1]. Valence quantification [2] suggests that ferritin molecules in these livers can contain up to 35% Fe 2+ . Our current TEM EELS studies of ferritin suggest that the Fe valence of individual cores varies depending on the position within different regions of the cell. The results (FIG. 2) indicate different Fe 2+ /Fe 3+ ratios at the edge and in the centre of a cluster of ferritin cores. Further EELS measurements of clusters and isolated ferritin molecules in the tissue will investigate the intracellular variation in Fe valency, which is thought to be affected by the phosphorus content, which is also undergoing investigation using STEM/EDX. The areas from whish EELS spectra were taken.
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